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Abstract

The Simple Knowledge Organization System
(SKOS) was introduced to the wider research
community by a 2005 World Wide Web Con-
sortium (W3C) working draft, and further de-
veloped and refined in a 2009 W3C recom-
mendation. Since then, SKOS has become the
de facto standard for representing and shar-
ing thesauri, lexica, vocabularies, taxonomies,
and classification schemes. In this paper, we
describe the development of a web-based, free
SKOS editor built for the development, cu-
ration, and management of small to medium
sized lexicons for health-related Natural Lan-
guage Processing.

1 Introduction & Background

The Simple Knowledge Organization System
(SKOS) standard was introduced to the wider
community by a 2005 World Wide Web Consortium
(W3C) working draft1 and further developed and
refined in a 2009 W3C recommendation2 (Lacasta
et al., 2010). Since then, SKOS has become the de
facto standard for representing and sharing thesauri,
lexica, vocabularies, taxonomies, and classification
schemes, both as a useful data format in its own

1www.webcitation.org/6QmPKaUaP
2www.webcitation.org/6QmPUa0m8

right, and as a means for sharing resources on
the semantic web. In this paper, we describe the
development of a web-based, free SKOS editor
suitable for the creation and curation of knowledge
organization systems in general, and health-related,
linguistically-oriented thesauri designed to support
health-related Natural Language Processing (NLP)
in particular.

SKOS is a flexible standard designed to repre-
sent and encode a wide number of different types
of knowledge organization systems. The standard
is widely used3 by governments (e.g. United King-
dom Public Sector Vocabularies), scientific bodies
(e.g. NASA vocabularies), and non-governmental
organizations (e.g. UNESCO Thesaurus). In con-
trast to its sibling World Wide Web Consortium se-
mantic web standard, the Web Ontology Language
(OWL), SKOS follows the principal of “minimal on-
tological commitment” (Baker et al., 2013). That is,
SKOS concepts and relations are lightly specified,
using thesaurus-style relations like broader rather
than logically formalized relations commonly used
in OWL or the Basic Formal Ontology (e.g. IS-A).

SKOS models consist of concept schemes which
serve as containers for concepts. Concepts can
be related together in various ways to create

3www.webcitation.org/6QmoFFjdc
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Figure 1: Screenshot of the web interface

a hierarchical structure. The most important
of these semantic relations are, skos:broader
(which can be read as “has broader concept”) and
skos:narrower (which can be read as “has nar-
rower concept”). Further, each concept can be as-
sociated with a number of lexical labels, includ-
ing skos:prefLabel (a preferred label provides
a mechanism to link a canonical label to a con-
cept), skos:altLabel (an alternative label pro-
vides a mechanism to specify synonyms for the con-
cept), and skos:hiddenLabel (a hidden label
provides a mechanism to specify non-standard syn-
onyms like colloquialisms or misspellings).

Given its lightweight semantics, SKOS is partic-
ularly suitable as a basis for the development and
sharing of vocabularies to support NLP tasks. A key
part of the workflow in developing some NLP sys-
tems – in particular NLP systems designed to pro-
cess health-related text – is the development of cus-
tom lexicons, including common abbreviations, syn-
onyms (including slang terms), and truncations (Wu
et al., 2012; Liu et al., 2013; Wilson et al., 2010;
Myslı́n et al., 2013).

Since its inception in 2005, significant effort has
been expended on the development of software tools
for the SKOS standard, in particular in editing and
viewing SKOS vocabularies. Notable examples in-

clude a SKOS Application Programming Interface
(API) and editing module (Jupp et al., 2009) for
Protégé 44 (the Protégé SKOS Editor), PoolParty, an
online SKOS editing and manipulation tool (Schandl
and Blumauer, 2010), and SKOS functionality built
into the TopBraid Composer RDF editing platform5,
all of which facilitate the creation, development, and
utilization of SKOS vocabularies. However, to the
best of our knowledge, until now no free web-based
SKOS editor has been available to the research com-
munity (note that PoolParty, although web-based, is
a commercial product). In this paper we present
a web-based SKOS editing tool that is suitable for
developing and modifying the health-related lexi-
cons necessary for large-scale information extrac-
tion from clinical notes and other health-related text,
yet is also general purpose enough for any small-to-
medium sized SKOS vocabulary development or cu-
ration project.

2 Implementation

A key advantage of using a web-based editor, is that
it can be used anywhere, on any machine, without
complex user installation. Given that our target users
are clinicians and domain experts — i.e. those with

4www.webcitation.org/6QmsQg41G
5www.webcitation.org/6QmsXXNCc
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SKOS Editor Architecture
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Figure 2: System functionality

little or no experiences of semantic web languages
— rather than informatics professionals, ease of use
is an important requirement. We took the decision to
simplify the editor’s user interface as much as pos-
sible, hiding much of the general OWL/RDF func-
tionality available in tools like Protégé and TopBraid
Composer.

A screenshot of the system is shown in Figure 1.
The screenshot shows a SKOS thesaurus designed
to drive a NLP system for the automatic identifi-
cation of biosurveillance-relevant symptoms from
Electronic Health Records (Conway et al., 2011).
After some experimentation, we adopted an inter-
face that consists of three panels, from left to right:

• CONCEPT PANE: An editable taxonomic
hierarchy of SKOS concepts representing
skos:broader and skos:narrower re-
lations, which the user can click on to expand
and collapse the tree

• RELATIONS PANE: An editable list of re-
lations between concepts, particularly the
skos:related, skos:broader, and
skos:narrower relations

• LINGUISTICS PANE: An editable list of lexical
items related to each SKOS concept (e.g.
skos:prefLabel, skos:altLabel,
skos:hiddenLabel)

We identified six core functions necessary for the
editor, partially based on the requirements identified
by Jupp et al., 2009:

• Create, edit and delete SKOS entities
• Assert SKOS relationships between SKOS con-

cepts (e.g. broader/narrower)
• Assert and edit skos:prefLabel,
skos:altLabel, and
skos:hiddenLabel data properties

• Visualize broader and narrower relationships in
a browsable hierarchical tree

• Support for SKOS documentation properties
and Dublin Core

• Provide alternative renderings (e.g. multilin-
gual prefLabels) within the editor

In building our web-based SKOS Editor, we relied
heavily on existing OWL, SKOS and RDF tooling,
in particular, the SKOS API (Jupp et al., 2009) (de-
veloped by author SJ) and the OWL API (Horridge
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and Bechhofer, 2011). The system is a Liferay Port-
let application (see Figure 2).

3 Current Limitations & Future Directions

While the SKOS editor is suitable for building and
curating special purpose SKOS vocabularies to run
bespoke health-related NLP systems, it does have
several limitations. First, the system is not suitable
for editing large SKOS taxonomies (i.e. > 1000
concepts). Second, although there have been re-
cent efforts in developing best practice guidelines
for building SKOS vocabularies (Mader et al., 2012;
Manaf et al., 2012) there may still be situations in
which particular language features may not work as
expected.

Our long term goal is to integrate the SKOS edi-
tor as a lexicon development and management mod-
ule within a comprehensive platform for developing
clinical NLP algorithms. As part of this long term
goal — and informed by the comments and sug-
gestions of our early users — we are currently im-
plementing several system enhancements, including
adding version control tools, developing “wizards”
to support the rapid creation of concept schemes,
and most importantly, building multi-user function-
ality and collaborative editing.
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